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Spodni paleozoikum

Kompletni Wilsoniv cyklus
» rozpad Rodinie na dil¢i kontinenty, GONDWANA, LAURENTIE,
BALTIKA, SIBERIE, KAZACHSTAN, CINA)
 Kkolize a vznik Pangei
— kaledonska orogeneze
— variska orogeneze

charakteristicka fauna ,,paleo* ,,zoic* = ,,stara fauna*

+  Kambrium: vznik vétSiny kment bezobratlych a strunatct
Porifera, Vermes, Cnidaria, Brachiopoda, Mollusca, Arthropoda,
Echinodermata, Chordata

» permské vymirani perm, 90% vsech existujicich druhti vymira,
nastup mesozoické fauny
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Kambrium (541+1 — 485,4+1,9 Ma) (55,6 Myr)

Cumbria = Wales
» baze = Trichophycus pedum (New Foundland)

* Oddéleni 0Oddéleni
— Terreneuv (fortun, stupen 2) spvodni' kambrium (ollenellové) )
— Oddélen 2 (stupei 3, stupei 4) stfedni kambrium (paradoxidové)

— Oddéleni 3 (stupen 5, drum, guzhang) svrchni kambrium (olenové)

— Furong (paib, jiangshan, stupen 10)

+  TOMOT (Porifera, Brachiopoda, Mollusca)
* obdobi dominance trilobitd

+ biostratigrafie - trilobiti, konodonti

Paleobiogeografické celky
» trilobitové provincie:
— atlanticka (s. afrika, j. evropa)
— pacificka (laurentie, skotsko)
— sibifska (sibifsky stit)
— Cinska (Cina, australie, jizni asie)

Ordovik (485,4+1,9 — 443,8+1,5 Ma) (41,6 Myr)

ordoviciové = keltsky kmen ve Walesu
» baze = Dictyonema / Rhabdinopora flabelliforme
konodont lapetognathus fluctivagus

* Oddé¢leni a stupné

— Spodni - stupné tremadok, floi

— Stiedni — stupné daping, darriwil

— Svrchni - stupné sandby, kat, hirnant
* mediteranni provincie - dobrotiv, beroun, kralodovor, kosov
 biostratigrafie - graptoliti, trilobiti, konodonti

Paleogeografie: trilobitové prvincie
— selenopeltisova (j. evropa)
— asaphidova (baltika)
— hungai-kalymenidova (¢ina, australie, j. amerika)
— bathyuriskova (s. amerika)
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Silur (443,8+1,5-419,2 + 3,2 Ma) (24,6 Myr)

keltsky kmen silurti

» baze - Akidograptus akuminatus

e Oddéleni

llandover, stupné: rhuddan, aeron, telych

— wenlock (Wales), stupné: sheinwood, homer
Ludlow: stupné gorst, ludford

— pridoli (prazska panev v Barrandienu), bez stupfii

 biostratigrafie - graptoliti, konodonti, trilobiti, ostrakodi, brachiopodi

Devon (419,2+3,2 — 358,9:+0,4 Ma) (60,3 Myr)

Devonshire - jizni Anglie
*  baze - Monograptus uniformis
e oddéleni
— spodni — stupné lochkov, prag, ems (ems = zlichov + dalej v Barrandienu)
(prazska panev, Rynské bridlicné pohoii)
—  stfedni — stupné eifel, givet
(Ardeny, Dinantské synklinorium, Belgie)
— svrchni — stupné frasn, famen
(Dinantské synklinorium, Belgie)

» Dbiostratigrafie - konodonti, graptoliti, amoniti, tentakuliti, foraminifery, palynomorfy

Paleogeografie: faunistické provincie
— provincie starého svéta (evropa, asie, australie)
— kordillerska (z. s. amerika)
— apalacska (v. s. amerika)
— tasmansko - novozélandska
— malvinokafricka (gondwana)
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Typicke facie

ortocerové vapence, necisté vapence s
cefalopody, hlubsi Self, ORDOVIK, SILUR

graptolitové bridlice - ¢erné btidlice, hojni
graptoliti, pelagické anoxické prostiedi, SILUR
tentakulitové bridlice DEVON

cervené hliznaté vapence s amonity DEVON

Facie ,,0ld redu“ — kontinentalni klastika, ¢ervena
barva — , kaledonska molasa“ DEVON

utesové koralo-stromatoporové vapence
DEVON
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Klima a hladina svétového oceanu

Klima: prevlada sklenikovy klimaticky reZim, koncem ordoviku zalednéni
— kambrium - vétSinou teplé, aridni klima, sklenikovy klimaticky rezim
— ordovik - zpo¢atku teplé klima, pozdgji ochlazovani, centrum Gondwany v polarni
oblasti, chladné klima - Barrandien, svrchni ordovik - zalednéni
— silur - celkové teplejsi klima nez v ordoviku, utesové vapence, evapority - s.
amerika,
— devon - tepl¢ klima

Eustaticka hladina svétového oceanu
* svrchni ordovik - maximum prvniho Fadu

+ transgresné- regresni sekvence v S. Americe
— Sauk (kambrium)
— Tippecanoe (ordovik - silur)
— Kaskaskia (devon)
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Kratonické sekvence Severni Ameriky:
eustatické cykly 2. tadu

Cordilleran Appalachian-Ouachita
mountain-building mountain-building
Periad episodes Craton episodes

I Eroze:
5 diskordance

- Absaroka

€ Eroze:
diskordance

FIGURE 10.3 Cratonic sequences of North America. The white areas represent sequences of rocks that are separated by large scale unconformi-
ties shown as brown areas. The major Cordilleran orogenies are shown on the left side of the figure, and the major Appalachian orogenes are
shown on the right side.
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Number of genera
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FIGURE 10-84 Diversity
of marine animals compiled
from a database recording first
and last occurrences of more
than 34,000 genera. The graph
depicts five major episodes of
mass extinction (global
extinctions over a short span of
geologic time).  (Adapted from
Sepkoski, J. J., Jr. 1994. Geotimes
39(3):15-17.)
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Vyvoj kontinentd a oceanti: kambrium - devon
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FIGURE 10.2 ®

Kontinenty a oceany
spodniho paleozoika

Kontinenty
» Gondwana - (Jizni Amerika, Afrika, Indie, Arabsky poloostrov, Australie,
Antarktida)

» Laurentia (Severni Amerika)

» Siberia (asijska ¢ast Ruska)

» Kazachstansky kontinent (jizni Rusko a stfedni Asie)
» Baltika (severni Evropa)

Oceany
« Paleotethys
« Japetus
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Rané kambrium

Prototethys
Ocean

Early Cambrian 550 Ma

Pozdni kambrium

Late Cambrian 514 Ma

Anciemt Lanomass '
Modern Landmass (2 T

r T n; g e England
Subduction Zone (trisngles point in the / —— 4 ETiCe i
direction of subduction) o and Wales

-t

New England
and Nova Scotia

Sea Floor Spreading Rigge
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Pozdni ordovik
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Stiedni silur
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Ordovik — silur v Severni Americe
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FIGURE 8-29  Paleogeographic map of Silurian North America.
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FIGURE 8-26 Palcogeographic map of Ordovician North America. € H
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FIGURE 9-4  Palcogeography of North America during the Devonian Period.
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Severni Amerika: mobilni (orogenni) zony

Kordilerska mobilni zona

Franklinsko-inuitska mobilni zéna

Kaledonsko — apalaéska mobilni zéna

16



Kordilerska mobilni zona
rané paleozoikum

Sub_duct_ion zone Back-arc shelf zone
Volcanic chain

FIGURE 8-20 Interpretive cross-section of conditions across the Cordilleran region
during early Paleozoic time.
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Kordilerska mobilni zona:
antlerska orogeneze:
sv. devon — sp. karbon

Antler Orogeny
Cdlifornia  Nevada . Ulah
Aniler Alc Passive margin shelf (C-D)

SN
AN NN

\"‘Nbﬁhx““““n\

RN

accreled

new margin  1€M1ANe 40 bel .
foreland basin

TN

2. Miss/Penn

Franklinsko-inuitska mobilni zona

Franklinska orogeneze, ordovik - silur

Inuitska orogeneze, stredni devon

[] Keweenawan Rift
B Grenville Collision
[ Yavapai Collision
B Churchill Collision
[] Magmatic Arc

] Passive Margin

B Bear Collision

B Archean

B Paleozoic Orogens
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KALEDONSKA OROGENEZE
a orogenni faze

+ grampianska faze (sp. ordovik, britanie)
+ finnmarkska faze (sp. ordovik, skandinavie), obdukce ofiolitl

» takonska faze (sv. ordovik, v. s. amerika), intenzivni vulkanismus
— kolizni udalosti v oblasti Japetu (kolize oblouk - kontinent, oblouk - oblouk)
» ardenska faze (silur)
— kolize Avalonie s Baltikou, evropa
+ akadska faze (devon)
— kolize Avalonie s Laurentii, S. Amerika
* mladokaledonska faze (silur)
— finalni kolize Laurentie a Baltiky

Kaledonsko-apalaéska mobilni zéna

Wy Fand
430Ma
@

&
e

North Grewnland
Told Beli #

Kontinenty:

Laurentie, Baltika, Avalonie
Oceény:

Japetus, Tornquistovo more

Severni Amerika:
- Apalacské pohoti
- pohofi Quachita — Marathon

Gronské kaledonidy — pouze
kaledonské vrasnéni

Evropa:
- Skandinavskeé kaledonidy
- Britské kaledonidy

- sttedoevropské kaledonidy

Figure L1 Regi
s o

e of principa
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Kaledonsky orogén

Fig. 4. Closure of the Northern lapetus Ocean and Tornquist Sea according to the three-plate collision model (Baltica, Laurentia and Avalonia)
giving rise to formation of the Caledonides and associated suture zones along plate margins. (After Soper etal. (1992):; Meissner et al. (1994).)
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Takonska faze, Severni Amerika
(ordovik)
kolize ostrovniho oblouku se Laurentii

NORTH AMERICA Shelf Rise Oceanic crust Accretionary ISLAND ARC
deposits deposits wedge

e

Former —> Narrowing <—  Ophiolites
shelf deposits ocean |

Foreland Formerrise  Taconic  Foredeep deposits
basin

FIGURE 8-23  Plate tectonic forces that resulted in the Taconic orogeny. Following the
Neoproterozoic break-up of Rodinia, a passive margin characterized the castern border of
North America (A). Subsequently, a large island arc converged on the passive margin and
converted it to an orogenic belt with growing mountain ranges (B and C). (Adapred from
Rouley, D. B., and Kidd, 5. F. 1981. J. Geol. §9:199-218.)

Alleghanska faze
(Severni Amerika)
spodni devon
kolize Laurentie s

perigondwanskymi terany
(zapadni Avalonie)
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EARLY SILURIAN

(435 Ma)

Geologicky vyvoj
perigondwanskych terani ve
spodnim paleozoiku

Perigondwanske
mikrokontinenty

Skandinavské
kaledonidy

1) Finnmarkska faze — ordovik, kolize
ostrovniho oblouku

2) Kolize Baltiky a Laurentie — svrch silur-
spodni devon, kiira Baltiky subdukovala pod
Laurentii

Hlavni zény (od V k Z)

Svrchni nebo nejsvrchnéjsi alochton —
fragmenty kontinentl a ostrovni oblouky

Spodni a sti‘edni alochton — tektonicky zkraceny

okraj Baltiky a fragmenty Lurentie

Nespodnéjsi alochton (paraautochton) — vysoce

metamorfovand zapadni rulova zéna

CALEDONIDES

I Urper & uppermost allochther
[ Lover & micdle allachthen

Precambrian crystalline rocks
BE Facwtochtonaliochthon)

- Present eastern thrust front

Oslo Rift graben
Permian igneous rocks &
Lower Paleozoic cover

Younger Sediments
Devenian
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Britské kaledonidy

1) Grampianska faze — kolize severni ¢asti britskych ostrovii s ostrovnim obloukem v ordoviku

2) Mladokaledonska fize — kolize Avalonii, silur/devon

Hlavni z6ény od severu K jihu

Erijska platforma, od grampianské zony oddélena moinskym nasunutim

Laurentie

Grampianska zéna — aktivni okraj erijské platformy, horniny Laurentie a pfilehlého Iapetu

Riftova zona Midland Valley — ostrovni oblouky a akre¢ni prisma

Southern Uplands — ostrovni oblouky a akre¢ni prisma

Keltska zéna — nemetamorfované kaledonidy, sedimenty se ukladaly pii okraji Avalonie

60°N| 60°N
j; :
| INTERMEDIATE |
56°N TERRAINES 56°N
fpetis Sufure
GONDWANAN
| TERRAINES |

W 4°W 0 4°E

Figure 1.4 Simplified Palaeozoic terrane map of Britain and Ireland (adapted
from Woodeock and Strachan (2000)).
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1.5: Schematie figure showing eross-sections through the Caledonian
iy at four different s (a) Priar to the Ordavician (>
t Orodovician (310 Ma), (e} Early Ord an: (490 Ma), (d} Late Silurian
- Main Caledonian Orogeny (410 Ma). (Adspted from Doyle et al. (1994))
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IS GONDWANA

EARLY DEVONIAN (395 Ma) PALEOGEOGRAPHY

OCEAN CRUST
AVALONIA & FOLDING FRONTS
—T— FRONT UNES OF OROGENS

—4—NAPPES

Stiredoevropské kaledonidy

Jediné dobre dochované doklady pro kaledonskou orogenezi mame ve SvatokFiZskych horach v Polsku,
na silurském flysi zde spo¢iva devon s tihlovou diskordanci. Kaledonské struktury v Némecku piekryty

mladS$imi sedimenty.

EAST

BEUROPEAN
PLATFORM

-50°

Fig. 1. A: Simplified map of the Paleozoic terranes of Western Europe, alpine areas excluded, showing the location of the ter-
ranes along the Trans-European Suture Zone (modified after [5,6]). Pattern: area with anomalous geophysical signatures along
the margin of Baltica-FEast Furopean Craton; TTZ: Teyssere-Tomquist Zone; V.F.: Variscan front. B: Suspected Paleozoic ter-

ranes in central Poland. Inset map: sample location; striped arca, Holy Cross Mountains.
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,wStary ¢erveny piskovec
Old Red sandstone: kaledonska molasa

FIGURE 11.18 Cross section showing the
area of collision between Laurentia and
Baltica. Note the bilateral symmetry of the

Catskill Delta clastic wedge and the Old B Acadian-Caledonian
Red Sandstone and their relationship to Epeiric sea Highlands _ N

the Acadian and Caledonian Highlands.

Laurasia

Epeiric sea

Continental crust

Suture zone

Old Red Sandstone
clastic wedge,
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